Genome-wide analysis of epigenetics in cancer.
Human cancers are caused by multiple mechanisms. Research in the last 30 years has firmly established the roles of a group of genes including oncogenes, tumor suppressor genes, and DNA repair genes in human cancers. The activation and inactivation of these cancer genes can be caused by genetic mutations or epigenetic alterations. The epigenetic changes in cancers include methylation of CpG islands, loss of imprinting, and chromatin modification. The completion of the genome sequences of many organisms including the human has transformed the traditional approach to molecular biology research into an era of functional genome research. Traditional research usually involves the study of one or a few genes (proteins) in a particular biological process in normal physiology or disease. Functional genome research takes advantage of newly available genome sequences and high-throughput genome technologies to study genes and/or proteins to inform the perspective of entire biological processes. I will focus on recent progress in the identification of imprinted genes and methylation of CpG islands through genome-wide analysis.